Abstract. The paper is devoted to the study of the dynamical model of HIV. An application of the technique of singular perturbation theory allows us to calculate the conditions for the stabilization of the HIV status of the patient depending on the features that reflect the different nature of the intervention of doctors in the treatment process.
Introduction
There are many diseases that cause death nowadays. One of the most widespread disease is human immunodeficiency virus (HIV). HIV is slowly progressive viral infection of the immune system that causes weakening of the immune defense against infections. Acquired immune deficiency syndrome (AIDS) is the last stage of HIV. Concentration of immune cells so low at that stage, that the body can't fight the virus. About 60 million people have been infected HIV and 25 million people have died of AIDS since the beginning of epidemic. Therefore research of this infection is very important. Studying of the mathematical model allows us to determine the dynamics of the virus and the body's immune response depending on the function that describes medical intervention.
Model
The following system of ordinary differential equations describes the dynamic of HIV infection [1] :  a is a death rate of infected cells, the rates of producing and removing of free virus particles are described by indexes k and u, respectively. The specific CTL proliferate at a rate μ and decay at a rate b. All arguments are nonnegative. Function f describes protection of immune cells against penetration of viral particles and may depends on concentration of infected CD4+T cells and on concentration of free virus particles. According to behavior of concavity of this function the dynamics of system solution are different. The research of principal cases is our goal.
Analysis
The system (1)- (4) is multiscale in time. The equation (3) is a fast stage (cycle corresponds to 12 hours), equation (4) 
bz.
Typically, to investigate a singularly perturbed system a combination of asymptotic and geometrical techniques of analysis are applied [2, 3] . The essence of this approach consists in separating out the slow motions of the system under investigation. Then the order of the differential system decreases, but the reduced system, of a lesser order, inherits the essential elements of the qualitative behaviour of the original system in the corresponding domain and reflect the behaviour of the original models to a high order of accuracy when the slow integral manifold is attracting. A mathematical justification of this method can be given by means of the theory of integral manifolds for singularly perturbed systems [3] . System (5)- (6) is a slow subsystem, and (7)- (8) is a fast subsystem of the full system. Setting 1  =0 and 2  =0 we obtain the degenerate system: The equations (11)- (12) describe the so-called slow surface of system (5)- (8) [2, 3] . The slow surface is the zero order approximation (i. e., as 1 0   and 2 0)   of the slow integral manifold. The slow integral manifold is defined as an invariant surface of slow motions (see [3] and references therein). The Jacobian matrix of (11)-(12)
has the eigenvalues
Note that 1  and 2  are negative (u>0 and b>0), hence the slow surface is attractive. For the reason above [4, 5] we can reduce the system with help (9), (10), and instead of system (5)- (8) we will analyze its projection on the zero order approximation of the slow integral manifold:
where / ku   is the extent of infection.
The following cases are considered in the present paper:
It should be noted that we have f(y)=0 if y=0 for all cases (14)-(16). The equilibrium points of system (13) are determined by the following system: Note that 1  is always negative. Hence, the equilibrium point
and, in other way, it is a saddle. For example, values of arguments:
satisfy the inequality (17) with the interior equilibrium at (1.67, 0). And in this case the concentration of healthy cells increases and stabilizes, see Fig. 1 . 
Moreover, the variable y must be real-valued, thus we get constraint: 
If the discriminant
of equation (19) the critical point is a sink and has the coordinates (0.100, 0.557). Figure 2 shows the solutions' plots and the phase portrait of system (18) 
